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DETAILED ACTION 

Claim Rejections - 35 USC § 112 

1 . Claim 2 recites the limitation "said throttle apparatus" in line 4. Examiner suggests 
applicant use "said second throttle apparatus". For the purpose of examination, examiner has 
assumed applicant meant "said second throttle apparatus". 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

3. Claims 1-4 are rejected under 35 U.S.C. 103(a) as being unpatentable over Lanciaux (US 
Patent No. 4621438) in view of Itoh (US Publication No. 2002/0046570). 

With respect to claim 1, Lanciaux discloses a drying apparatus 10 (fig 1) comprising a 
heat pump apparatus 142 (fig 15) in which a refrigerant is circulated (column 5 lines 6-11) 
through a compressor 149 (fig 15), a radiator 150 (fig 15), a first throttle apparatus 152 (fig 15), 
a heat exchanger (see fig 16 below), and an evaporator 151 (fig 16), a circulation duct 144 (fig 
12) through which drying air is circulated and in which said radiator 150 (fig 15), said heat 
exchanger (see fig 16 below) and said evaporator 151 (fig 16) are disposed in this order from 
upstream side of flow of the drying air and a drying room 130 (fig 12) connected to said 
circulation duct 144 (fig 12). Lanciaux does not disclose a second throttle apparatus nor the parts 
of the heat pump apparatus as located in the order stated above. Itoh discloses refrigerant flow in 
cooling/heating apparatus comprising a compressor 110 (fig 9), a radiator 130 (fig 9), a first 
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throttle apparatus 162a (fig 9), a heat exchanger 150 (fig 9), a second throttle apparatus 161 (fig 
9), and an evaporator 120 (fig 9) in this order (see paragraph 58). It would have been obvious to 
one of ordinary skill in the art at the time the invention was made to modify Lanciaux with a 
compressor, a radiator, a first throttle apparatus, a heat exchanger, a second throttle apparatus, 
and an evaporator, in this order, as taught by Itoh for the purpose of minimizing the amount of 
liquid phase refrigerant sucked into the compressor. 

With respect to claim 2, Lanciaux discloses an operating method of a heat pump 
apparatus in the drying apparatus according to claim 1, wherein said heat exchanger is used as a 
second evaporator or a second radiator by operating said first throttle apparatus and said throttle 
apparatus (column 10 lines 1-29). 

With respect to claim 3, Lanciaux discloses the apparatus according to claim 1, further 
comprising discharge pressure detecting means for detecting discharge pressure of the 
compressor (column 6 lines 40-48), and throttle apparatus control means for controlling said first 
throttle apparatus and said second throttle apparatus using a detection value from said discharge 
pressure detecting means (column 10 lines 13-22). 

With respect to claim 4, Lanciaux discloses the drying apparatus according to claim 1, 
further comprising discharge temperature detecting means for detecting discharge temperature of 
the compressor, and throttle apparatus control means for controlling said first throttle apparatus 
and said second throttle apparatus using a detection value from said discharge temperature 
detecting means (column 10 lines 13-22). 
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4. Claim 5 is rejected under 35 U.S.C. 103(a) as being unpatentable over Lanciaux (US 
Patent No. 4621438) in view of Itoh (US Publication No. 2002/0046570) in further view of 
Honda (US Publication No. 2001/0018831). 

With respect to claim 5, Lanciaux discloses all claimed elements of the drying apparatus 
according to claim 1 , except for an air temperature detecting means for detecting inlet air 
temperature of said evaporator, and throttle apparatus control means for controlling said first 
throttle apparatus and said second throttle apparatus using a detection value from said air 
temperature detecting means. Honda discloses a heat pump controller system wherein an air 
temperature detecting means 28, 29, 32 (fig 2) for detecting inlet air temperature of said 
evaporator (paragraph 43), and throttle apparatus control means for controlling said first throttle 
apparatus 16 (fig 1) and said second throttle apparatus 17 (fig 1) using a detection value from 
said air temperature detecting means (paragraph 95 discloses capillary tubes 16 and 17 as 
throttles which respond to decompressing means paragraph 96 states the compressor is controlled 
by thermal load on vehicle interior which would correspond to temperature detecting means 28, 
29, 32). It would have been obvious to one of ordinary skill in the art at the time of the invention 
to modify Lanciaux with an air temperature detecting means for detecting inlet air temperature of 
said evaporator, and throttle apparatus control means for controlling said first throttle apparatus 
and said second throttle apparatus using a detection value from said air temperature detecting 
means as taught by Honda for the purpose of preventing the compressor from overworking, 
preventing failure. 
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5. Claims 6-7 are rejected under 35 U.S.C. 103(a) as being unpatentable over Lanciaux (US 
Patent No. 4621438) in view of Itoh (US Publication No. 2002/0046570) in further view of 
Sakakibara (US Patent No. 6494051). 

With respect to claim 6, Lanciaux discloses all claimed elements of the drying apparatus 
according to claim 1 , except for a high pressure side of said heat pump apparatus is operated as a 
supercritical state. Sakakibara discloses a high pressure side of said heat pump apparatus is 
operated as a supercritical state (abstract). It would have been obvious to one of ordinary skill in 
the art at the time of the invention to modify Lanciaux with a high pressure side of said heat 
pump apparatus is operated as a supercritical state as taught by Sakakibara for the purpose of 
having a high heat exchange efficiency thus reducing power consumption. 

With respect to claim 7, Lanciaux discloses all claimed elements of the drying apparatus 
according to claim 1, except for using carbon dioxide as the refrigerant. Sakakibara discloses a 
heat pump system where carbon dioxide is used as the refrigerant (column 7 lines 29-35). It 
would have been obvious to one of ordinary skill in the art at the time of the invention to modify 
Lanciaux by using carbon dioxide as the refrigerant as taught by Sakakibara for the purpose of 
having a high heat exchange efficiency thus reducing power consumption. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to MICHAEL CARTON whose telephone number is (571)270- 
7837. The examiner can normally be reached on Monday-Friday 7:30am - 5pm EST. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Cheryl Tyler can be reached on (571)272-4834. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/M. CI 

Examiner, Art Unit 4118 
/Frantz F. Jules/ 

Supervisory Patent Examiner, Art Unit 3744 



